TITLE OF THE INVENTION 



DATA COMMUNICATION SYSTEM AND METHOD OF DEALING WITH 

PROBLEMS IN SAID SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates to a data communication 
system and to a method of dealing with problems which 
arise in this data communication system. 

When a problem develops during printing with a 
printing apparatus connected to a host computer via a 
prescribed cable so as to be capable of communicating 
with the host computer, there are occasions where the 
operator cannot readily ascertain the cause of the 
problem. For example, if the accompanying operating 
manual says that three successive beep tones mean that 
there is not enough ink, no difficulty will arise so 
long as the operator remembers what measures are to be 
taken to deal with this situation. However, there are 
often occasions where the operator does not remember or 
never memorized what action to take. In such cases the 
operator cannot determine the cause of the problem 
unless the pertinent description is found in the 
operating manual. There are also instances where the 
manual is not readily available, in which case it is 
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very difficult to ascertain the cause of the problem. 

In systems available for dealing with such 
problems, a printer driver installed in the host 
computer displays the causes of simple problems such as 
"CD Out of Paper", "(2) Paper Jam", M ® Out of Ink", etc. 
and uses the display of the host computer to tell the 
operator what measures to take. 

However, programming the software of the printer 
driver to contain measures for all possible problems is 
impractical because of limitations imposed by available 
memory capacity. There are also problems that are 
difficult for the operator to understand. 

Accordingly, for problems that are not so simple, 
such as when a diode for sensing head temperature fails, 
when the voltage for driving a paper- feed motor is 
inadequate or when it is not possible to introduce 
power, there are no specifications dealing with 
countermeasures and the state of the art is such that 
the operator must call and wait for the arrival of a 
serviceman before the cause of the problem can be 
tracked down. Furthermore, even if the cause is 
determined, there are occasions where the apparatus 
cannot be repaired on-site if replacement parts have not 
been brought . 



SUMMARY OF THE INVENTION 



Accordingly, an object of the present invention is 
to provide a data communication system and a problem 
management method for this system through which it is 
possible to analyze the causes of problems in advance. 

Another object of the present invention is to 
provide a system through which the nature of a problem 
is analyzed and the appropriate countermeasures 
displayed automatically by a computer that is capable of 
responding to an inquiry in the proper manner, thereby 
making it possible to determine the cause of the problem 
accurately and to deal with the problem quickly in 
round-the-clock support. 

According to the present invention, the foregoing 
objects are attained by providing a communication system 
in which an image forming apparatus capable of forming 
images and a countermeasure specifying computer, which 
is capable of specifying a countermeasure when a 
specific event has occurred in the image, forming 
apparatus, are capable of being connected to each other 
via a communication network, wherein the image forming 
apparatus includes: storage means for storing 
identifying information which identifies a 
countermeasure specifying computer that is capable of 
specifying a countermeasure when the specific event 
occurs; sending means for sending specific-event 
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information concerning the specific event to the 
countermeasure specifying computer that corresponds to 
the identifying information of the countermeasure 
specifying computer stored by the storage means, the 
specif ic- event information being sent when the specific 
event occurs ; and answer display means for receiving and 
displaying an answer from this countermeasure specifying 
computer in response to the specif ic- event information 
sent by the sending means; and the countermeasure 
specifying computer includes specifying means for 
analyzing the specif ic -event information from the image 
forming apparatus and specifying an answer. 

By way of example, the specific event is a printer 
problem, the storage means is provided in the printer, 
and the sending means and answer display means are 
provided in a printer control computer. 

Further, according to the present invention, the 
foregoing objects are attained by providing a 
communication system in which an image forming apparatus 
capable of forming images and a countermeasure 
specifying computer, which is capable of specifying a 
countermeasure when a problem has occurred in the image 
forming apparatus, are capable of being connected to 
each other via a communication network, wherein the 
image forming apparatus has means for storing 
identifying information which identifies a 



countermeasure specifying computer that is capable of 
specifying a countermeasure when the problem occurs, 
sending problem information concerning the .problem to 
the countermeasure specifying computer that corresponds 
to the stored identifying information of the 
countermeasure specifying computer when the problem 
occurs, and receiving and displaying an answer from this 
countermeasure specifying computer in response to the 
sent problem information; and the countermeasure 
specifying computer includes means for analyzing the 
problem information from the image forming apparatus and 
sending back an answer. 

By way of example, the image forming apparatus 
further includes a printer for printing out input 
information, and a printer control computer connected to 
the printer. 

Further, by way of example, the printer control 
computer has countermeasure display means for analyzing 
the nature of a problem autonomously and displaying a 
countermeasure in a case where the problem can be 
eliminated by a simple operation performed by the 
operator. 

Further, by way of example, the countermeasure 
specifying computer is a service depot computer. 
Alternatively, the countermeasure specifying computer is 
a service depot computer if the problem is one requiring 
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maintenance by a serviceman and a customer support 
computer if the problem is one capable of being 
eliminated by operator endeavor without requiring 
assistance of a serviceman. 

Furth e rm i n^, by way of example^^^tJae- oefttttran lea Lion "" 
network is the ^toternet communication network, and the 
identifying information of the countermeasure specifying 
c£*ffl|5uter~~ is an Tn^e^ie^r-irta-drlr-^xictfess . 

Further, by way of example, a plurality of image 
forming apparatus are connected to the countermeasure 
specifying computer. 

Other features and advantages of the present 
invention will be apparent from the following 
description taken in conjunction with the accompanying 
drawings, in which like reference characters designate 
the same or similar parts throughout the figures 
thereof . 



BRIEF DESCRIPTION OF THE DRAWINGS 

20 

Fig. 1 is a block diagram illustrating the 
configuration of a printing system embodying the present 
invention ; 

Fig. 2 is an external perspective view showing the 
25 structure of an ink- jet printer, which is a typical 
embodiment of an output unit shown in Fig. 1; 
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Fig. 3 is a block diagram showing the construction 
of a control circuit for controlling the ink-jet 
printer; 

Fig. 4 is a diagram showing the display screen 

5 examples of the host computer to tell operator what 

measures to take ; 

Fig. 5 is a diagram useful in describing examples 

of answers in a case where a service depot computer of 

the printer according to this embodiment has been 

4j 10 queried in regard to the nature of a problem ; 

0^ Fig. 6 is a flowchart useful in describing problem 

pi 

pj management control at execution of a printing control 

fij operation in the system of this embodiment; 

3 

Fig. 7 is a flowchart useful in describing problem 

M 

L & 15 management control at execution of a printing control 

11 

^ operation m the system of this embodiment; 

^ Fig. 8 is a diagram showing the configuration of a 

system according to a second embodiment of the present 

invention; and 

20 Fig. 9 is a diagram showing the configuration of a 

system according to a third embodiment of the present 
invention . 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Preferred embodiments of the present invention will 
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now be. described in detail with reference to the 
drawings . 

[First Embodiment] - 

A preferred embodiment of the present invention 

5 will now be described with reference to Fig. 1, which is 

a block diagram illustrating the configuration of a 

printing system embodying the present invention. The 

printing system according to this embodiment includes a 

^ host computer 1, a printing apparatus 3, a cable 2 

^ 10 connecting the host computer 1 and the printing 

0] apparatus 3 , a service depot computer 4 , and networks 5 

FU ' 

yj for connecting the host computer 1 to the service depot 

^! 

'•i 

fij computer 4 and to a customer support computer 6 . 

n The host computer 1 sends the printing apparatus 3 

15 printing-related information such as print data and a 
%1 print command using the software of an enabled printer 

* ==f driver and sends the service depot computer 4 or 

customer support computer 6 problem information, which 
is information concerning a particular problem. 
20 The printing apparatus 3 executes printing 

processing in accordance with the printing-related 
information sent. The printing apparatus 3, which is 
constituted by a microprocessor system that includes a 
read-only memory (ROM) and a random- access memory (RAM) , 
■ 2 5 functionally comprises the components described below. 

SpeeirfrcaTIy^ Ehe prill Ling apparatus 3 has an — * 
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isaJ-^-r-F^r-p 1 1 — f n r p y r han ain q dat^ with the host computer 
1, a pattern expansion unit 12 for expandin^-t3ata such 
-as text and graphics in memory, aJh5nt information unit 
13 for storing font inf orm^fedTon, a control panel 14 used 
to set various parameters for controlling printing, and 



a data bus 15. The printing apparatus 3 further 
includes a message notification unit 16 for reporting a 
message frdm the printing apparatus 3 to the host 
computer^ 1, a command analyzer 17 for analyzing print 
data yfrom the host computer 1 via the cable 2, a 
controller 18 for controlling the overall apparatus^ and 
an output unit 19, whic h comprises, e.g., a ink-jet 
2^rfTCer7 for" forming a vi^ible~^aT^--image— on— paper . 

The controller 18 has a central processing unit 
(CPU) , a ROM arid a RAM and controls the overall 
operation of the printing apparatus 3 , such as the 
reading and writing of information. 

The pattern expansion unit 12 has a memory 
comprising a RAM capable of being freely read and 
written. The command analyzer 17 is expressed in the 
form of hardware but analyzes commands by processing 
software using the CPU of the controller 18. It should 
be noted that the command analyzer' 17 may be constituted 
by a decoder instead of relying upon software 
processing. 

The details of the output unit 19 will now be 
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described. The output unit 19 may be a laser printer or 
thermal -transfer printer as well as an ink- jet printer. 
The output unit 19 may also be a color printer. 
Further, the output unit 19 is not limited to a bi level- 
output printer and may be a multilevel -output printer. 

Fig. 2 is an external perspective view showing the 
structure of an ink- jet printer IJRA, which is a typical 
embodiment of the output unit 19 shown in Fig. 1. 

In Fig. 2, a carriage HC is engaged with a helical 
groove 5004 of a lead screw 500 5 rotated via driving 
force transmission gears 5011, 5009 in operative 
association with the forward and reverse rotation of a 
driving motor 5013. The carriage HC has a pin (not 
shown) moved back and forth in directions of arrows a 
and b. An ink- jet cartridge IJC is mounted on the 
carriage HC. Numerals 5002 denote a paper retaining 
plate which presses paper against a platen 5000 along 
the traveling direction of the carriage. Numerals 5007, 
5508 denotes photocouplers which constitute home 
position sensing means for verifying the presence of a 
carriage lever 5006 in the vicinity of the photocouplers 
and changing over the direction in which the motor 5013 
is rotated. Numerals 5016 denote a member which 
supports a cap member 5022, which is for capping the 
front side of the recording head. .Numerals 5015 denote 
suction means for applying suction to the cap to subject 
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the cap to suction recovery via an opening 5023 inside 
the cap. Numerals 5019 denote a member which makes it 
possible to move a cleaning blade 5017 back and forth. 
The cleaning blade 5017 and the member 5019 are 
supported on a support plate 5018. It goes without 
saying that the blade need not be of this type and that 
a well-known cleaning blade can be applied to this 
example. Numeral 5021 denotes a lever for starting the 
suction of the suction recovery operation. The lever 
moves with movement of a cam 5020 engaged with the 
carriage. Movement is controlled by well-known transfer 
means whereby the driving force from the driver motor is 
changed over as by a clutch. 

The capping, cleaning and suction recovery 
operations are so arranged that the desired processing 
is performed at the corresponding positions by the 
action of the lead screw 5005 when the carriage arrives 
in an area on the home-position side. However, if it is 
so arranged that the desired operations are performed at 
well-known timings, this arrangement can also be applied 
to this example . 

The present invention is described in regard to a 
printing apparatus particularly of the ink- jet printing 
type, in which the apparatus is equipped with means 
(e.g., an electrothermal transducer or laser beam 
mechanism) for generating thermal energy as the energy 



utilized to discharge ink, wherein a change in the state 
of the ink is brought about by this thermal energy. 

With regard to a typical configuration and 
operating principle, it is preferred that the foregoing 
be achieved using the basic techniques disclosed in the 
specifications of USP 4,723,129 and 4,740,796. This 
scheme is applicable to both so-called on-demand- type 
and continuous -type apparatus. In the case of the on- 
demand type, at least one drive signal, which provides a 
sudden temperature rise that exceeds that for film 
boiling, is applied, in accordance with printing 
information, to an electrothermal transducer arranged to 
correspond to a sheet or fluid passageway holding a 
fluid (ink) . As a result, thermal energy is produced in 
the electrothermal transducer to bring about film 
boiling on the thermal working surface of the ink- jet 
head. Accordingly, air bubbles can be formed in the 
fluid (ink) in one-to-one correspondence with the drive 
signals. Owing to growth and contraction of the air 
bubbles, the fluid (ink) is jetted via an orifice so as 
to form at least one droplet. If the drive signal has 
the form of a pulse, growth and contraction of the air 
bubbles can be made to take place rapidly and in 
appropriate fashion. This is preferred since it will be 
possible to achieve fluid (ink) discharge exhibiting 
excellent response. 



Signals described in the specifications of USP 
4,463,359 and 4,345,262 are suitable as drive pulses 
having this pulse shape. It should be noted that even 
better printing can be performed by employing the 
conditions described in the specification of USP 
4,313,124, which discloses an invention relating to the 
rate of increase in the temperature of the above- 
mentioned thermal working surface. 

In addition to the combination of the orifice, 
fluid passageway and electrothermal transducer (in which 
the fluid passageway is linear or right-angled) 
disclosed as the construction of the print head in each 
of the above-mentioned specifications, an arrangement 
using the art described in the specifications of USP 
4,558,333 and 4,459,600, which disclose elements 
disposed in an area in which the thermal working portion 
is curved, may be employed. Further, it is possible to 
adopt an arrangement based upon Japanese Patent 
Application Laid-open No. 59-123670, which discloses a 
configuration having a common slot for the ink discharge 
portions of a plurality of electrothermal transducers, 
or Japanese Patent Application Laid-Open No. 59-138461, 
which discloses a configuration having openings made to 
correspond to the ink discharge portions, wherein the 
openings absorb pressure waves of thermal energy. 

As a print head of the full- line type having a 
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length corresponding to the maximum width of the 
printing medium capable of being printed on by the 
printing apparatus, use can be made of an arrangement in 
which the length is satisfied by a combination of plural 
5 print heads of the kind disclosed in the foregoing 

specifications, or an arrangement in which print heads 
serve as a single integrally formed print head. 

The print head may be of the replaceable tip- type, 
in which the electrical connection to the apparatus 

10 proper and the supply of ink from the apparatus proper 

11 

can be achieved by mounting the head on the apparatus 

ni 

proper, or of the cartridge type, in which the print 
head itself is integrally provided with an ink tank. 
%^ In order to make the effects of printing much more 

f~ 15 stable, it is preferred that the printing apparatus of 

4= the present invention be additionally provided with 

Q print head recovery means and auxiliary means, etc. 

Specific examples are print head capping means, cleaning 
• means, pressurizing or suction means, preheating means 
2 0 comprising an electrothermal transducer, a heating 

element separate from this transducer or a combination 
of the transducer and the heating element, and a pre- 
discharge mode for performing a discharge of ink 
separate from a discharge for printing. These 
25 expedients are effective in achieving stable printing. 

Thn p-rint-ing mnrlo nf Mio p rinfing gpp a ra f nQ i c nnt- 
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*3r imitGd to a printing - mod e solely for - 
colors such as black and white .^^h^*"apparat us adopted 
can be one equipped wi^th^at least one print head for a 
plurality of di^-ferent colors or one full-color print 



head usiijg'inixed colors, through it is desired that this 
be achieved by a print head having an integrated 
s / £ructure or by a combination of a plurality of print 
ids. 

Further, the embodiment of the present invention 

a 

^* 10 set forth above is described on the assumption that ink 

CO is the fluid. The ink used may be one which solidifies 

iy 

Ol at room temperature or lower, one which softens at room 

flj temperature or one which is a liquid at room 

p temperature. In general, temperature control is 

^ 15 performed in such a manner that ink viscosity will fall 

JK within a stable ink jetting range by adjusting the 

temperature of the ink itself so as to fall within a 
temperature range of no less than 30 *C to no greater 
than 70 *C. Accordingly, it will suffice to use an ink 
20 liquefied when the printing signal is applied. 

In order to positively prevent elevated temperature 
due to thermal energy by using this as the energy for 
converting the ink from the solid state to the liquid 
state, or in order to prevent evaporation of the ink, it 
25 is permissible to use an ink which solidifies when left 
standing but which is liquefied by application of heat. 
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In any case, ink which is liquefied for the first time 
by thermal energy, such as an ink liquefied by 
application of thermal energy conforming to a printing 
signal and jetted as a liquid ink, or ink which has 
already begun to solidify at the moment it reaches the 
printing medium, can be applied to the present 
invention. Such inks may be used in a form in which 
they oppose the electrothermal transducer in a state in 
which they are held as a liquid or solid in the recesses 
or through-holes of a porous sheet, as described in 
Japanese Patent Application Laid-open Nos . 54-56847 and 
60-71260. In the present invention, the most effective 
method of dealing with these inks is the above -described 
method of film boiling. 

A printing apparatus according to the present 
invention may take on a variety of forms. It may be 
provided as an integral part of or separate from an 
information processing device such as a computer and 
serve as the image output terminal thereof, as a copier 
apparatus in combination with a reader or the like, or 
as a facsimile machine having sending and receiving 
functions . 

The components of the controller 18 shown in Fig. 1 
will be described with reference to Fig. 3, which is a 
block diagram showing the details of the controller 18 
illustrated in Fig. 1. 

r 
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As shown in Fig. 3, the controller 18 includes a 
central processing unit (CPU) 101, a read-only memory 
(ROM) 102, a random- access memory (RAM). 103, an 
interface (I/F) 104 and a local data bus 115. The 
controller 18 further includes a paper sensor 105, a 
head sensor 106, a cover sensor 107, a paper- jam sensor 
108, an ink- jet ink sensor 109, a sensor 110 for sensing 
power-supply voltage (5 V) of the controller, a sensor 
111 for sensing monitor voltage (V M ) , a sensor 112 for 
sensing head voltage (V H ) , a sensor 113 for sensing 
ambient temperature (T a ) , a sensor 114 for sensing head 
temperature (Th) , and a data bus 116 for connecting each 
sensor with the interface 104. 

The sensor 110 for sensing power-supply voltage (5 
V) of the controller, the sensor 111 for sensing monitor 
voltage (Vm) and a sensor 112 for sensing head voltage 
(V H ) sense the respective power-supply voltages of the 
printing apparatus 3. 

The command structure which controls the printing 
apparatus 3 is stored in the ROM 102 . When a power 
switch (not shown) is closed, the stored content of the 
ROM 102 is read out and decoded under the control of the 
CPU 101, whereby the printing apparatus begins 
operating . 

The ROM 102 also contains addresses of inquiry 
destinations for when problems occur, and codes that are 
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classified by level of the problem. For example, the 
address of a printer service depot computer is stored in 
the ROM 102 beforehand as an inquiry destination for 
when a problem occurs . 



Among the problems sensed by the sensors 105 to 10 9 
of the printing apparatus 3, there are certain simple 
problems that the operator of the apparatus can readily 
deal with to effect recovery, such as the sensing of 
"PAPER LOADED?", "HEAD MOUNTED?" and " COVER OPEN OR 
CLOSED" and problems such as "PAPER JAM DURING 
OPERATION" and "OUT OF INK". For these simple problems, 
control is exercised in such a manner that the problems 
are displayed on the display of the host computer 1 by 
the printer driver in the same way as in the prior art . 
An example of such a display is illustrated in Fig. 4. 

By observing the display shown in Fig. 4 on the 
display of the host computer 1, the operator can 
identify the cause of the problem, eliminate the cause 
and then start the printing operation again. The 
operator is allowed to take the proper measures upon 
checking the display on the host computer even if the 




an ASCII code 
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operator contacts a serviceman. 

However, there are problems, even if they are 
displayed on the display of the host computer 1 using 
the printer driver, for which there are no 
5 countermeasures that can be taken by the operator. 
These are problems capable of being sensed by the 
sensors 110 to 114, namely whether the "5 V voltage", 
"V M voltage" and "Vh voltage" are normal or not, whether 
the ambient temperature T a is too high or too low and 
10 whether the head temperature T H is normal or not. 

There are other problems besides these and they are 
too numerous to cite here. If a countermeasures program 
run by the printer driver of the host computer 1 were 
included to cope with all of these problems, an enormous 
15 memory capacity would be required and the operator would 
be confronted with a very laborious operation. 

■ In the— e v e nt u£ a problem fro m which^J_.fe— £g — — 

difficult for the operator to-eifrect recovery/ such as a 
problem sensed by anjfof the sensors 110 to 114, the 
20 printer drive^'is^notif ied of problem detection by any 
of the/censors 110 to 114 and causes a mail address of 
the kind indicated by (1) above, which has been stored 
.in the ROM, to be displayed on the display of the host 
/^o^pxTter^l^r 

25 The operator observes the display, effects a 

connection to the Internet and queries the printer 

: 
i 
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service depot computer about the nature of the problem. 

The service depot computer judges that the relevant 
problem codes are 110, 111, 112, . . . and displays 
answers on the display of the host computer 1 via the 
network 5 to indicate the cause of the problem. 

An example of the answers is shown in Fig. 5. In 
this example, the types of problems are into types A, B 
and C. 

A problem of Type A is capable of being resolved by 
the operator per se, a problem of Type B is technical 
and cannot be resolved by the operator per se, and a 
problem of Type C relates to a question the operator 
wishes to inquire about. 

Internet addresses (website URLs) specify transfer 
destinations, which depend upon the problem type. 

For problems of Type A, the answer can be provided 
by the printer driver in a manner similar to that of the 
prior art, as shown in Fig. 4, and therefore transfer- 
destination address is displayed (i.e., "NONE" is 
displayed) . 

Eor problems ul Tyy^J3^j - fe^ 
of the service ^depot^computer 4: 

http://www.design.service.co.jp . . . (2) 

is displaced according to the example of Fig. 5, and for 
prol>£ems of Type C, the following mall address of the 




- http : / /www . cu sjgmen~s£ja ri_ ut' .m. j p — — ^(3 ) 



i^^ii^^ayed'^according — to— the— example of Fig^ 

Thus, the destination address that conforms to the 
nature of the particular problem is displayed. 
5 In the example of the problem codes shown in Fig. 

5, answers are classified depending upon the nature of 
the problem in the manner described below. 

[Relationship between examples of displays shown in 
Fig. 5 and content stored in ROM 102] 
10 When paper fails to be fed or printing fails to be 

performed owing to an abnormal V M (motor voltage) , for 
example, the CPU senses information 111 from the 
interface 104, reads the corresponding problem-code 
information [indicated by (4) below)] out of the ROM 102 
15 and sends this information to the host computer. 
The following information: 

B (problem type) http://www.design.service.co.jp 
(Internet address) 111 ... (4) 

has been stored in the ROM 102 as an example of content 
20 in the form of an ASCII code, by way of example. 

After receiving the information indicated by (4) 
above, the program of the printer driver that has been 
installed in the host computer 1 analyzes the 
information, displays the result of analysis on the 
25 computer display screen and seeks a decision from the 

operator as to whether or not the service depot ("design 
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service") is to be queried. 

If consent is obtained, the printer driver sends 
the problem code 111 to the service depot ("design 
service") department indicated by (2) above, obtains the 
reply, which is the result provided by the service depot 
("design service") department, from the service depot 
computer 4 and displays the reply on the display to 
notify the operator. 

In this case, for example, "NO MOTOR VOLTAGE. TAKE 
PRINTER TO SERVICE DEPOT." is displayed. 

In the case of the problem codes 115 to 117, these 
codes are sent to the customer support ("customer 
service") computer 6. The latter refers to a program 
that has been installed in this computer, deduces the 
answers that correspond to the problem codes and 
automatically sends the answers back to the host 
computer 1 that originally issued the problem codes 115 
to 117. 

Reference will now be had to Figs. 6 and 7 to 
describe control of the overall operation of the system 
according to this embodiment. Figs. 6 and 7 are useful 
in describing problem management control at execution of 
a printing control operation in the system of this 
embodiment . 

Preconditions for control are that the host 

computer 1, service depot computer 4, customer support 

f 
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computer 6 and printing apparatus 3 be connected by the 
network 5 and cable 2 and that each of these units be 
supplied with power, as indicated at step S101 in Fig. 
6. 

When power has been introduced, each unit is 
initialized at step S102 . This initialization 
processing is executed in accordance with a program 
incorporated in each unit. 

Next, at step SI 03, the host computer 1, service 
depot computer 4, customer support computer 6 and 
printing apparatus 3 attain the usual standby state. In 
this state the host computer 1 waits for the operator to 
issue a print command (i.e., to perform a print 
operation) at steps S103 and S104. For example, the 
host computer 1 waits for the operator to operate a word 
processor application (e.g., Microsoft Word), create a 
document and then perform a printout operation. 

When the operator of the host computer 1 issues a 
print command, control proceeds from step SI 04 to step 
S105, at which the printing apparatus 3 performs 
printing. Next, at step S106, the printing apparatus 3 
determines whether printing ended normally. If the 
decision rendered is "YES", control proceeds to step 
SI 17, at which the printing apparatus 3 ejects the 
normal printed image. Control then returns to step 
S103 . 



On the other hand, if the decision rendered at step 
S106 is that the printing apparatus 3 did not end 
printing normally, control proceeds to step S107 . Here 
the host computer 1 accepts the problem classification 
information from the printing apparatus 3 . If the 
problem is not of Type A, control proceeds to step S108. 

The host computer 1 determines whether the problem 
type from the printing apparatus 3 is Type B or not. If 
the problem is of Type B, control proceeds to step S109, 
at which the host computer 1 displays the message "THIS 
PROBLEM REQUIRES THAT YOU CONTACT THE SERVICE DEPOT 
('design service') DEPARTMENT" on the display to notify 
the operator - 

This is followed by step S110, at which the 
operator observes the display of step S109 and decides 
whether to make an inquiry concerning the problem. If 
the operator decides not to make an inquiry, control 
returns to step SI 03 and the operator does not take 
immediate measures to- deal with the problem. 

If the operator decides to make an inquiry at step 
S110, on the other hand, an indication to this effect is 
entered. As a result, control proceeds from step S110 
to step Sill, where the host computer 1 reads out the 
website address of the service depot computer 4 and 
sends the problem codes 110 to 114 to this address 
(http://www.design.service.co.jp) via the network 5. 
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Next, at step SI 12, the service depot computer 4 
receives any or all of the problem codes 110 to 114 sent 
from the host computer 1. The service depot computer 4 
analyzes the nature of the problem codes 110 to 114 at 
step SI 13 in accordance with analytical program of the 
computer . 

This is followed by step S114, at which the service 
depot computer 4 sends the analytical result of step 
S113 to the host computer 1, which is linked to it via 
the network 5, automatically in accordance with an 
answer program. 

The host computer 1 displays the answer sent at 
step S115 on its display (see the problems of Type B 
shown in Fig. 5) . 

By way of example, the following is displayed as an 
example of an answer in a case where the problem code 
110 is sensed by the sensor 110 for sensing power- supply 
voltage (5 V) of the controller: 

"NO 5V DC VOLTAGE. TAKE PRINTER TO SERVICE DEPOT." 

The operator checks the answer display provided at 
step SI 15 and deals with the problem, such as by taking 
the printing apparatus 3 to a repair store, as indicated 
at step S116. Alternatively, the operator requests on- 
site repair as by calling a serviceman. In this case 
also the analysis of the nature of the problem ends, as 
a result of which the appropriate repairs can be made in 
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prompt fashion. 

If the problem is found to be of Type A at step 
S107, control proceeds to step S118, at which the 
software application of the printer driver automatically 
judges whether the problem is any of the problem codes 
105 to 109 and causes a screen whose content conforms to 
the problem code to be displayed on the display of the 
host computer 1 . This processing is executed by the 
host computer 1 alone . 

The operator performs an operation at step SI 19 
that is in accordance with the indication on the display 
screen displayed at step S118. 

By way of example, if "NO PAPER" or "CANCEL 
PRINTING?" is displayed, the operator loads paper or 
performs an operation to cancel printing, thereby 
eliminating the problem. 

Next, at step S120, the host computer 1 waits for 
the operator to take appropriate measures. If such 
measures have been taken, control proceeds to step S121, 
at which the printing apparatus 3 exercises control 
conforming to the measures taken, as by ejecting the 
printout of the normal image or canceling printing and 
then terminating operation. Control then returns to 
step S103. 

In a case where the type of problem from the 
printing apparatus 3 is found not to be Type B at step 
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S108, control proceeds to step S122 on the assumption 
that the problem is of Type C. At this step the host 
computer 1 determines whether the problem is of Type C. 
If the information is temporary in nature, such as 
5 noise, it is judged that a sensing error has occurred 
and, hence, control returns to step S103 . 

On the other hand, if the decision rendered at step 
S122 is that the problem is of Type C, control proceeds 
to step S123, where the host computer 1 displays the 
10 message "THIS PROBLEM REQUIRES THAT YOU CONTACT THE 
CUSTOMER SUPPORT DEPARTMENT {'Customer Service 
Department')" on the display to notify the operator. 

This is followed by step S124, at which the 
operator observes the display of step SI 2 3 and decides 
15 whether to make an inquiry concerning the problem. If 
the operator decides not to make an inquiry, control 
returns to step SI 03 and the operator does not take 
immediate measures to deal with the problem. 

•£-£ — t Mr nprrnrnr ngrrr " 1 ! I n mr tfrr nn .i n r p^ry fit , ol ~°p ■ 
20 S124, on the other^hand, control proceeds to step S125, 
A v at which- the problem codes 115 to 1-17 of Type C are sent 
■ to^tne customer support computer 6 (to) the mail address 

^££*rjff77www . custolile^^er^lce .co.jp) 

The customer support computer 6 receives the 
2 5 information of problem type C via the network 5 at step 
S126. 
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The customer support computer 6 analyzes the 
received problem codes 115 to 117 at step S127 . This is 
followed by step S128, at which the customer support 
computer 6 automatically extracts the corresponding 
answer, on the basis of application software within the 
customer support computer 6, in accordance with the 
problem code that was analyzed at step S127, and 
transfers the answer to the host computer 1 that 
originally sent the problem codes 115 to 117. 

The host computer 1 causes the answer that has been 
sent to it via the network 5 to be displayed on its 
display at step S129. Control then proceeds to step 
S13 0, at which the operator observes the answer from the 
customer support computer 6 displayed on the display of 
the host computer 1 and then deals with the problem. 
Control thenceforth returns to step S103 . 

Thus, in accordance with this embodiment, as 
described above, the nature of a problem can be analyzed 
automatically and a reply made to the operator, as a 
result of which appropriate measures can be taken. 
Further, the cause of a problem can be judged in 
accurate fashion and it is possible to realize a 
troubleshooting system that requires low labor cost. In 
addition, problems can be dealt with rapidly on a round- 
the-clock basis. 

In the foregoing description, inquiries concerning 



problems are divided between a service depot computer 
and a customer support computer. The service depot 
computer is queried with regard to problems .relating to 
the basic components of the machine, namely problems 
requiring maintenance by a serviceman. In a case where, 
depending upon the measures taken by the customer, it is 
possible for the customer to solve the problem himself 
without the assistance of a serviceman, the customer 
support computer is queried in regard to the nature of 
the problem. However, if as a result of querying one of 
these computers it is judged that more appropriate 
support can be obtained by querying the other computer, 
a message to this effect may be displayed in the answer 
given . 

Further, the nature of a problem can be analyzed 
reliably and in automatic fashion and the appropriate 
countermeasure can be indicated to the operator . Since 
this indication can be made automatically on the 
computer side, there is no longer any limitation upon 
time that support is available. For example, 2 4 -hour 
support can be provided. In this case also the depot 
computers 4 and 6 or the host computer 1 can be provide 
support automatically. This makes possible a 
troubleshooting system with low labor costs, in which it 
is unnecessary for personnel to stand by waiting for an 
inquiry . 

i 



Furthermore, by providing a printer with computer 
address information, the operator can be reliably 
notified of the computer site that can best deal -with 
the printer problem. This makes it possible to cope 
with problems in suitable fashion. 

[Second Embodiment] 

4 ttie f i rst embodiment describ e d above— illns t ra tes an"^ 
example of a case where^^s^n^y^o^i^^oinbination of a 



cable. However, the present invention is not limited to 
such an/example, for a plurality of combinations of the 
host /computer 1 and printing apparatus 3 connected by 



Reference will be had to Fig. 8 to describe a 
second embodiment of the invention in which there are a 
plurality of combinations of the host computer 1 and 
printing apparatus 3 connected by the cable 2. Fig. 8 
is a diagram showing the configuration of a system 
according to a second embodiment of the present 
invention . 

As shown in Fig. 8, there are three combinations of 
host computers and printers connected to them by cables, 
namely a host computer la and a printer 3a connected by 
a cable 2a, a host computer lb and a printer 3b 
connected by a cable 2b, and a host computer lc and a 
printer 3c connected by a cable 2c. Support can of 




connected to it by a 



th. 




course be provided in exactly the same manner in this 
case as well. 

In this case, it will suffice if each combination 
of host computer and printer connected via a cable is 
provided with functions similar to those of the host 
computer 1 and printing apparatus 3 connected via cable 
2 illustrated in Fig. 1 of the first embodiment. 

In accordance with the second embodiment, as 
described above, actions and effects similar to those of 
the first embodiment are obtained even if there are a 
large number of combinations of host computers and 
printers connected to them by cables . 

Although an example in which there are three 
combinations of host computers and printers connected to 
them by cables has been described in conjunction with 
Fig. 8, the number of combinations is not limited to 
three and any number of combinations may be provided as 
a matter of course. 

[Third Embodiment] 

In the foregoing description, inquiries concerning 
problems are divided between a service depot computer 
and a customer support computer. The service depot 
computer is queried with regard to problems relating to 
the basic components of the machine, namely problems 
requiring maintenance by a serviceman. In a case where, 
depending upon the measures taken by the customer, it is 



possible for the customer to solve the problem himself 
without the assistance of a serviceman, the customer 
support computer is queried in regard to the nature of 
the problem. However, the present invention is not 
limited to this example, for problems may be dealt with 
solely by, e.g., the service depot computer without 
dividing computers between the service depot computer 
and the customer support computer. The aforementioned 
problems can be dealt with by providing solely the depot 
computer with a powerful troubleshooting program. 

Fig. 9 illustrates a third embodiment of the 
present invention adapted to deal with problems using 
only a service depot computer. 

In the third embodiment shown in Fig. 9, problems 
that can be dealt with by the host computers la, lb and 
lc are handled by the host computers la, lb and lc . In 
the case of problems of Types B and C mentioned in the 
first embodiment, the website address of the service 
depot computer 4 is read out and the problem codes 110 
to 114 and problem codes 115 to 117 are sent to the 
website address (http://www.design.service.co.jp) of the 
service depot computer 4 together via the network 5 . 

Thus, in accordance with the third embodiment as 
described above, actions and effects similar to those of 
the first embodiment are obtained solely with the 
service depot computer. 
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[Other Embodiments ] 

The present invention can be applied to a system 
..constituted by a plurality of devices (e.g., a host 
computer, interface, reader, printer, etc.) or to an 
apparatus comprising a single device (e.g., a copier or 
facsimile machine, etc.). 

Furthermore, it goes without saying that the object 
of the invention is attained by supplying a storage 
medium storing the program codes of the software for 
performing the functions of the foregoing embodiments to 
a system or an apparatus, reading the program codes with 
a computer (e.g., a CPU or MPU) of the system or 
apparatus from the storage medium, and then executing 
the program codes . 

In this case, the program codes read from, the 
storage medium implement the functions of the above- 
described embodiments, and the storage medium storing 
the program codes constitutes the invention. 

Further, the storage medium, such as a floppy disk, 
hard disk, optical disk, magneto-optical disk, CD-ROM, 
CD-R, magnetic tape, non-volatile type memory card or 
ROM can be used to provide the program codes . 

Furthermore, besides the case where the aforesaid 
functions according to the embodiments are implemented 
by executing the program codes read by a computer, it 
goes without saying that the present invention covers a 



case where an operating system or the like running on 
the computer performs a part of or the entire process in 
accordance with the designation of program codes and 
implements the functions according to the embodiments. 

It goes without saying that the present invention 
further covers a case where, after the program codes 
read from the storage medium are written in a function 
expansion board inserted into the computer or in a 
memory provided in a function expansion unit connected 
to the computer, a CPU or the like contained in the 
function expansion board or function expansion unit 
performs a part of or the entire process in accordance 
with the designation of program codes and implements the 
function of the above embodiment. 

In a case where the present invention is applied to 
the above-mentioned storage medium, program code 
corresponding to the flowcharts described earlier are 
stored on the storage medium. 

Thus, in accordance with the present invention, as 
described above, the nature of a specific event can be 
analyzed reliably and in automatic fashion and the 
appropriate countermeasure can be indicated to the 
operator. Since this indication can be made 
automatically on the side of the information processing 
apparatus, there is no longer any limitation upon time 
that support is available. For example, 2 4 -hour support 
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can be provided. In this case also the information 
processing apparatus can be provide support 
automatically, thereby making it possible to achieve a 
troubleshooting system having low labor cost. 

Further, by providing the information processing 
apparatus with information regarding a site where 
analysis is available, the operator can be reliably 
notified of the analysis site that can deal properly 
with a specific event that occurred in the information 
processing apparatus. 

As many apparently widely different embodiments of 
the present invention can be made without departing from 
the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific 
embodiments thereof except as defined in the appended 
claims . 



